ABSTRACT 'Environmental values' form an increasingly important component of natural resource management, but use of the term 'value' is dominated by a narrow and limiting utility-based definition. In this paper I consider theories of value and practices of valuing water in the arid and semi-arid Lake Eyre Basin, central Australia. While value is the subject of diverse meanings*/both within a range of academic disciplines and as understood by people in specific places */methods of valuing water in natural resource management are limited by reductionism, anthropocentrism and cultural specificity. This conceptualisation of value does not adequately capture what people in the Lake Eyre Basin value about water. I propose valuing variability as a new framework for valuing water that embraces diversity, change and complexity, and emphasises interconnections between water, humans and the non-human world. While physical variability is gaining acceptance in both the academy and management, the variability of social, cultural and ontological aspects of water has elicited less discussion. The theme of variability provides a useful framework for thinking about water, and for understanding relationships between water, place, people and the non-human world.
Introduction: environmental values
'Environmental values' form an increasingly important component of natural resource management, but use of the term 'value' is dominated by a narrow and limiting utility-based definition. In this paper I consider theories of value and practices of valuing water, with specific reference to the Lake Eyre Basin, central Australia. I argue that current theory and practice do not capture what people living and working in the Lake Eyre Basin value about water, and propose valuing variability as a new framework for valuing water that embraces diversity, change and complexity.
The phrase 'environmental value' circulates in contemporary environmental debates without precise definition. In the context of contemporary efforts to value 'nature' in theory and practice, prominent environmental economists Costanza and Farber (2002, p. 370) describe: 'lack of consensus about the very meanings of the terms ''value'' and ''valuation'', implying the need to define these important concepts more carefully and to further examine their uses and limitations'. Within the discourse of environmentalism, and in the context of heightened awareness of environmental and ecological issues over the past three decades, 'environmental value' has come to refer to a wide array of concepts. Its meanings are derived from both philosophical and economic notions of value, and have more recently been shaped by heritage management discourse (Byrne et al . 2003) . In practice, the term is used firstly to refer to broad normative precepts such as 'ecological sustainability', 'social justice', 'economic equity' and 'cultural diversity' (Howitt 2001, p. 10) . Secondly, 'environmental value' is encompassed within the realm of environmental economics, which brings together the fields of economics and ecology within a largely economic framework. Thus, environmental value can be seen as a discursive intersection between value concepts and practices developed in philosophy, economics, ecology, and heritage management.
Problems of valuing water
To start thinking about how water is being valued in the Lake Eyre Basin, we will go briefly to Birdsville */a small town of around 100 people on the eastern edge of the Simpson Desert (see Figure 1 ). In October 2002 I travelled to Birdsville for the Lake Eyre Basin Ministerial Forum and Biennial Conference. The event was 
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L. M. Gibbs attended by pastoralists, policy makers, ecologists, community representatives, industry representatives, academics, and others involved or interested in catchment management in the Basin. Significantly, the conference sought to include a diversity of stakeholders. The conference was divided into three sessions: 'water for making a living', 'water for wildlife and nature conservation' and 'water for society and culture' (Lake Eyre Basin 2002) . These three categories fit neatly into the 'triple-bottomline' management framework of economic, environmental and social sustainability that has gained prominence in sustainable development discourses and natural resource management since the 1980s (WCED 1987; Elkington 1998; Howitt 2001) . The triple bottom line brings into focus the three 'categories' of economics, the environment, and society and culture, and guides other prominent methods of 'valuing' complex 'social natures' (Castree & Braun 2001) including the World Heritage Convention (UNESCO 2005) and ecosystem service valuation (Costanza et al . 1997; Daily et al . 2000) . However, this separation of values limits understanding of value. Local realities are simplified to fit generic categories, overriding specificity and difference and marginalising interconnections. Benefits could be far greater, and more relevant to local settings, if efforts were made to move beyond separation and consider complex interconnections in a specific place.
Considering values separately is reductionist, anthropocentric and culturally specific. Firstly, the concept of value is reduced by separation and simplification. The three themes of the Birdsville conference are not discrete, as the conference structure would suggest. Attempting to consider them separately marginalises interconnections, mutual influence and embeddedness. Harvey (1996, p. 153) discusses the reductionism inherent in attributing monetary value to nature: we conceive of entities as if they can be taken out of any ecosystem of which they are a part. We presume to value the fish, for example, independently of the water in which they swim. The money value of a whole ecosystem can be arrived at, according to this logic, only by adding up the sum of its parts, which are construed in an atomistic relation to the whole. This way of pursuing monetary valuations tends to break down when we view the environment as being construed organically, ecosystemically, or dialectically, rather than as a Cartesian machine with replaceable parts.
Secondly, the value concept is further reduced through anthropocentrism. Economic theory is concerned explicitly with anthropocentric utility , and anthropocentrism is a central axiom of natural resource management. Value is expressed in terms of human utility, or in relation to environmental goods and services that people perceive to be important (Callicott 1989; Daily et al . 2000; Farber et al . 2002; Chee 2004) , thus reducing the complexity of the living world to the perspective of a single species.
Value is defined */in economics */in terms of individual human perception. This thinking currently dominates efforts to value nature. However, when considering values associated with 'nature' or 'ecosystems' there are other entities that must be taken into account. Considering the needs and desires of people is not enough; other living */and arguably non-living */things (Rose 1996) also have needs and preferences. A more inclusive approach must consider these non-human others.
Valuing Water
Finally, the divisions made at the Birdsville conference and in other dominant management strategies are culturally specific. Such divisions are not cultural universals but are particular to the paradigm of natural resource management. The range of values is determined by one */Western scientific */culture, and the 'valuation' is undertaken through one perspective. It represents one culture having a conversation with itself about its own values. For example, divisions between 'making a living', 'wildlife and nature' and 'society and culture' are not made in Australian Aboriginal cultures (Rose 1992 (Rose , 1996 (Rose , 1999 Shaw 1995; Magowan 2001; Suchet 2002 inter alia ), nor many other Indigenous cultures around the world, which tend to have holistic and interconnected understandings of the world. In his study of sacred places and the conflict over mining of Kelly's Mountain in Nova Scotia, Hornborg (1994, p. 250) describes the cultural specificity of hegemonic resource valuation methods; specifically, ecosystem service valuation. The Terms of Reference for the Environmental Assessment Review of the mining project, Hornborg (1994, p. 251) says, 'immediately defines the proper relationship to the mountain as one of analysis, fragmentarization [sic ] and objectification, rather than holism and participation'. According to Harvey (1996, p. 155) , environmental economics and valuation in natural resource management 'cannot escape from the confines of its own institutional and ontological assumptions . . . about how the world is ordered as well as valued'.
In these hegemonic approaches to valuing water and nature, whole is reduced to part*/whole systems to components thereof; interrelationships are reduced to service or commodity; living things are limited to humans; and humans to a vision of the Western individual. People in the Lake Eyre Basin hold more nuanced understandings of the values of water than the divisions described above permit.
Water isn't just water: valuing water in the Lake Eyre Basin
This research is informed by a multidisciplinary discourse */emerging from cultural geographies, resource and environmental studies, and Aboriginal studies */about the subjectivity of knowledge (Haraway 1991; Rose 1997; Howitt 2001) , and the existence of multiple, co-existing ways of knowing the world (Rose 1999; Howitt & Suchet-Pearson 2003) . A broadly postcolonial literature informs the complex networks of power through which people structure relationships (Sharp et al . 2000) , and the nature of relationships that people form with other people and place in Australia (Jacobs 1996; Gelder & Jacobs 1998; Suchet 2002) . These discourses have led to the primary research method of in-depth, open-ended interview, which has provided opportunities for listening to and learning from others, and has enabled me to be 'available to be surprised, to be challenged, to be changed' (Rose 1999, p. 175) by the dialogue of the research project.
The research draws on fieldwork undertaken in the arid and semi-arid south-east Lake Eyre Basin, during 2002 and 2003. It involved interviews with pastoralists, Aboriginal people, ecologists, government policy makers and decision makers, mining and petroleum employees, town residents and tourist operators. I aimed to develop an understanding of the meanings and values associated with water in the Lake Eyre Basin, and the extent to which these meanings and values are recognised in current natural resource management. In the interviews, I asked people about the forms and functions of water in their lives; about how they interact with water, and the factors influencing how water is used, managed and lived with; and about water-related issues 76 L. M. Gibbs they consider to be priorities. People spoke about their roles in and opinions of natural resource management processes in the Lake Eyre Basin, and about the emergence of the language of 'social and cultural values' in natural resource management: what this language means to them and why it is beginning to be included in management. Participant observation at the Birdsville meeting provided insights into communication and decision-making processes; dynamics between 'stakeholders' in the Basin; the nature of involvement of different groups and individuals in management processes; and the issues widely considered and treated as priorities. I came to understand that meanings and values associated with water are diverse, changing and complex. Values are interconnected; what people value about water crosses the established categories of value described in sustainable development discourse and reinscribed at the Birdsville meeting.
At the simplest level, water is valued for its uses: watering stock, drinking, washing, fishing, to cool down in summer. Even at this level, something more than utility is elucidated: 'to cool down in summer' is about a state of mind as well as body temperature; 'fishing' is a pastime and social occasion as well as provider of food.
I quickly came to learn that water isn't just water. River water, rain water, bore water, all have different values, and at a more subtle level, in-channel flow and overland flow; soaking rain, light steady rain and follow-up rain; Mungerannie bore water and South Galway 1 bore water, all have different values (see Plates 1 and 2). This level of description of water in the Lake Eyre Basin reveals connections between water, place, temporality, scale, change, difference and the intimate locally specific knowledge of water and its effects held by people in the Basin. I was told in one interview that 'if it's dark outside and you walk into a pub you'll know if it's good times or bad' (Rowlands 4. 03 2 ). In another, that government employees engaging in community consultation have been told 'if it hasn't rained, don't go' (Leek & Brake 4.03). Rainfall and river flow have dramatic social impacts. Water is tied up with local histories and local cultures. Water is essential for pastoralism */ not just for the economic benefit brought by flow and feed, but for pastoral and family way of life, history and culture.
People in the Lake Eyre Basin recognise the limitations of the current approach to valuing water. Sharon Oldfield, owner of Cowarie Station on the Warburton River (downstream of the confluence of the Georgina and Diamantina Rivers, north-east South Australia), speaks about the inability of natural resource government policy can't cope with things that aren't tangible. I mean how do you write government policy about something somebody feels? How do you do that? And then take it to cabinet and want funding for it. I mean how do you argue that? How do you get a government bureaucrat to go down there and stand and argue how I feel about having water in my waterhole? And how I feel about when it rains. And how a bloke can stand up and say 'hey, the station's just blown away, it's just destroyed, but my god, if we'd got three inches of rain it wouldn't be anywhere near as bad'? How do you explain that to someone? 'We had 60 miserable points of rain. Bloody cyclone, blew half the station away, but if we'd had three inches it wouldn't be anywhere near as bad.' (Oldfield 4.03) Natural resource management strategies that fail to incorporate the social and cultural significance of water capture only a partial understanding of the value of water. Angus Emmott, owner and manager of Noonbah Station on the Thomson River (a tributary of Cooper Creek, south-west Queensland), speaks about the difficulties of reconciling reduced economic value with a more holistic notion that he terms 'intrinsic value':
The systems are totally unique and we've got no right to compromise them. The intrinsic values are very hard, because you can't actually put a dollar figure on them, but they're so crucial . . . you've got all the ecological, cultural, social issues come into that. But they're very hard; to actually quantify the value. We know they're valuable, but it's very hard to put dollar figures on them. (Emmott 5.03) I asked Angus how we might start to do that:
Well maybe we need to stop putting dollar figures on everything and look at things from a different perspective. . . . I think we've got to start, instead of this whole 'maximum productivity' thing, we need to start looking at quality of life, rather than this whole thing of pushing for maximum return from everything we touch. . . . But that stems from the whole Christian and capitalist system that we're in and I don't know how you change that. We have to . . . change it somehow. Our whole concept of how we co-exist with the environment. (Emmott 5.03) While current natural resource management includes the three elements of the triple bottom line, the assertion of three separate categories of value, and the resultant reduction and simplification of meaning, fails to capture complex and interconnected values associated with water.
Valuing variability: a new framework for valuing water
The disparity between current dominant approaches to valuing water and the ways in which people in the Lake Eyre Basin value water forms the point of departure for the next section of this paper. I propose valuing variability as a new framework for valuing water. Value and variability are connected in two ways: firstly, water's variability is valued; and secondly, there is a variability of values. Valuing variability addresses the limitations of dominant approaches */reductionism, anthropocentrism and cultural specificity, described above*/by embracing diversity, change and complexity, and emphasising the complex interconnections between water, humans and the non-human world. In this way valuing variability reconnects the established categories of the 'triple bottom line', and fosters a more complete and complex understanding of values associated with water, instead of simplifying values to fit into generic categories.
The universalising tendency of dominant approaches to valuing water overrides the specificities of particular places. In his study of the commodification of wetlands, Robertson (2000, p. 473 ) describes the 'messy uniqueness of the physical site'. 'Messiness' refers not to a lack of order but to the complex, multi-faceted, interconnected and tangled relationships that make particular places. Castree (2004, pp. 137 Á/8) calls for critical geographers to 'acknowledge the messiness of real or intended place projects', asserting that 'this messiness often cannot be fitted into the diagnostic and evaluative boxes otherwise well-intentioned critics are wont to use in examining it'. By challenging universalising generic categories, valuing variability explicitly engages with the messy uniqueness of place.
Water and variability in the Lake Eyre Basin
The term 'variability' is used widely in ecology and geomorphology to describe the water regimes */rainfall and river flow*/of arid and semi-arid landscapes such as the Lake Eyre Basin. Water's variability is both spatial and temporal. It has a temporal element referring to the quantity of rainfall and river flow over time; in the Lake Eyre Basin there is no regular or predictable seasonal water pattern or regime. Rather, rivers are characterised by long periods of low or no flow followed by periods of extreme flooding (Knighton & Nanson 1994 Puckridge et al . 1998; Kingsford 2000, p. 3) .
Variability has a spatial component referring to differences in the upper and lower catchment. While temperate rivers tend to have increasing flow downstream due to Valuing Waterinput from tributaries, in the Lake Eyre Basin and other dryland river systems flow decreases downstream; as rivers flow into more arid areas, evaporation rates rise and tributaries deliver minimal*/if any*/flow. In such a large basin, local rain can contribute significant amounts of water to discrete parts of the basin, further contributing to spatial variability. At another spatial scale, the very flat landscapes through which the rivers cut cause them to flow slowly and change their paths often, shaping the landscape as they go. Variability refers, in ecological terms, to the responses of living things to both the temporal and spatial variability of water. Finally, Puckridge et al . (1998) suggest that individual rivers appear to have their own 'signature' of variability, making them ecologically distinctive. Water and variability create the landscapes of the Lake Eyre Basin and other arid and semiarid regions.
Australian dryland rivers and the physical variability of their water regimes */ both spatial and temporal*/have attracted scientific attention in recent years. Physical variability is slowly being recognised as an important idea in Australian natural resource management. In the Lake Eyre Basin, recent work by geomorphologists, hydrologists and ecologists has increased scientific understanding of the significance of variability in these landscapes, and the important ways in which they differ from better understood temperate environments (Finlayson & McMahon 1988; Knighton & Nanson 1994 Walker et al . 1995; Puckridge et al . 1998 Puckridge et al . , 2000 Kingsford et al . 1999; Kingsford 2000; Sheldon et al . 2002 inter alia ) . David Ingle Smith (Smith 1998, p. 16) suggests that Australia's water variability necessitates rethinking the wisdom and methods of hydrological assessment derived from mid-latitude, temperate, northern hemisphere places, and that in recent years Australian water scientists have met that challenge.
Expanding the variability concept
Variability provides a useful framework for thinking about water, embracing some of its key qualities. The term variability has its root in the Latin varius , meaning changing, diverse and variegated */marked or characterised by variety. Diversity and change are two major themes emerging from the definition; in addition, definitions of varius and its derivatives refer to conflict, uncertainty, multiplicity, relation, time, place, scale, value, simultaneity, subtlety and 'messiness' (Oxford English Dictionary, 2nd edition, 1989).
However, in research into water's variability, the nature/culture divide is strong. While physical variability is gaining attention and acceptance in both the academy and natural resource management, the 'variability' of social, cultural and ontological qualities of water */meanings and values associated with water and water places, and ways of knowing and living with water */has elicited less discussion. The complex roles and interactions of these aspects of water are poorly understood in the Lake Eyre Basin and elsewhere. Toussaint et al . (2005, p. 61) discuss 'the considerable variation that exists in beliefs, practices, values and laws associated with water', and explain how 'Aboriginal people, lands and waters are in a continual and interconnected process of mutual transformation.' According to Strang (2005) , water's diversity is key to its meaning. Yet insights from this work are not widely incorporated into natural resource management strategies. While there is some recognition of diversity in natural resource management */illustrated by the range of participants at the 80
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Birdsville conference */other aspects of variability are not embraced; values are assumed to be static and simple (discrete and readily categorised), not changing and complex. By applying the concept of variability to value, I hope to expand the ground already covered by physical scientists in developing understandings of Australian water that incorporate diversity, change and complexity. By drawing together physical and social-cultural variability, valuing variability goes some way to reconnecting the nature Á/culture divide, and engaging with current discourse within and beyond human geography concerned with the ways in which nature and culture are co-constituted (Castree & Braun 2001; Braun 2002; Whatmore 2002; Strang 2005; Toussaint et al . 2005 inter alia ).
Valuing variability in the Lake Eyre Basin
Variability at specific places and times creates patterns that give rise to patterns of animal, plant and human life. They influence human interaction with water, water places and country, and shape lifestyle and livelihood. Variability of rainfall and river flow influence pastoral practice. Cattle grazing in the Channel Country (the extensive floodplains of the Lake Eyre Basin) relies on floodplain growth, stimulated by episodic flooding. Throughout the Basin, the ways in which water transforms the landscape shape pastoral practices such as moving cattle between floodplain paddocks, sand-dune paddocks and stony-country paddocks, and reducing and increasing stock numbers in those paddocks.
But people value variability for utilitarian and non-utilitarian reasons. Pastoralists are not simply interested in flow levels and quantities of rainfall for production; they speak passionately about the river and its variable flows. Station Manager Peter Weston describes observing flood waters at Clifton Hills Station on the Warburton River, Goyder Lagoon and Cooper Creek (north-east South Australia). He talks about using pegs on the floodplain to mark levels reached by the flows of different floods. He tells me that previous managers also put pegs in to measure flood levels, but only irregularly. It would be good to have a flood marker, he tells me; 'no two floods are the same' (Weston 4.03).
Sharon Oldfield of Cowarie Station spoke with me about the importance of water to people living in the Lake Eyre Basin. She speaks of people coming together around ephemeral water in arid country. Variability is central to the particular water place she describes:
there's nothing like when the Cooper ran in '89 Á/'90 Á/'91. When that Cooper hit the road, it had been the first time in 13 years that that happened and we had The Great Cooper Splash, and everyone in the country went down and we just had a fantastic time . . . we would drive down from here every couple of days and see where the water is . . . how far across the road is it now, and it's the most mind-boggling thing to see . . . three ks and it's just under water . . . you go out and you can see it and it just lifts your heart, like you've got no idea. (Oldfield 4.03) (see Plate 3)
The water places of the Lake Eyre Basin are characterised by temporal and spatial variability. Aquatic ecologist Jim Puckridge spoke about working on Cooper Creek, in far north-east South Australia. He describes:
Valuing Waterthat paradox that everyone remarks on*/the extraordinary burgeoning of life in the river in the middle of the desert . . . Particularly striking when you travel a thousand kilometres or more through hot dusty roads. (Puckridge 4.03) Jim Puckridge */and others who come here */value water's variability (see Plate 4).
Birdsville artist Wolfgang John describes attempting to navigate his boat among trees during big floods. He knows this country well when it is dry. The water is disorienting, the tracks are hard to find. Later he tied pink survey tape in tree-tops to help him find his way during the next flood. I asked Wolfgang how the patterns of wet and dry affect his painting:
I have a lot of trouble with the wet. I mean there are some times when the whole country is green and underwater. It's unusual. I'm more here for the desert up here, you know? I have trouble painting that, to make it plausible */people don't believe it. For one thing, the Goyder Lagoon was flooding for two years; it was underwater. It slowly recedes, the water . . . it 
Conclusions
Values associated with water are complex and place specific, changing and diverse. Hegemonic approaches to valuing water and nature within natural resource management do not adequately capture these complexities. Valuing variability presents a framework for thinking about value that overcomes the reductionism, anthropocentrism and cultural specificity inherent in dominant approaches. In the Lake Eyre Basin, valuing variability would present a challenge to the narrow and limiting categories of 'water for making a living', 'water for wildlife and nature conservation' and 'water for society and culture'. Prioritising diversity, change and complexity would encourage genuine incorporation of diverse values, including those currently marginalised by management structures. It would acknowledge changing values that come with new understandings of water, such as new scientific knowledge, new attitudes to 'flood' and 'drought', and new priorities for listening to and learning from others. Finally, rather than forcing complex and interconnected values into prescribed categories, understandings of specific local values would be fostered.
Valuing variability provides a means for articulating and developing an understanding of values associated with water in a particular place, rather than simplifying local realities and reducing understandings of value to fit into generic categories developed elsewhere. In this way, valuing variability is concerned not with a generalised idea of water but with specific water in particular places. Through valuing variability it becomes possible to work with these complexities, rather than marginalising the values that characterise a place.
